Transient coexpression of desmin and cytokeratins 8 and 18 in developing myocardial cells of some vertebrate species.
During myogenesis the intermediate-sized filament (IF) cytoskeleton is characterized by increasing proportions of desmin. While skeletal and smooth muscle formation occurs in free mesenchymal cells containing vimentin-type IFs, myocardial development starts from a polar epithelium containing cytokeratin IFs and desmosomes. Therefore, we have studied the formation of the epicardium and the myocardium in different vertebrate species, combining light and electron microscopic immunolocalization techniques with gel-electrophoretic analyses of cytoskeletal proteins of microdissected myocardial tissue at differing developmental stages. In this report, we describe results obtained from advanced stages of myocardial differentiation. In all species studied the myocardial cell possess IFs abundant in desmin, often together with smaller amounts of vimentin, and the mesothelial layer of the epicardium contains cytokeratin IFs. However, we have observed remarkable interspecies differences with respect to the occurrence of cytokeratins in embryonic myocardial cells. In fetal human myocardium, from week 10 of pregnancy on, but not in juvenile and adult myocardium, and in chicken myocardium of all stages examined (until several days after hatching) specific immunostaining was seen with certain broad-range cytokeratin antibodies as well as with antibodies specific for cytokeratins 18 (in both species) and 8 (showing significant reaction only in human). This cytokeratin immunoreaction, however, did not appear in IFs extending throughout the cytoplasm or at Z-lines, but was localized in punctate arrays representing aggregates of dense material. The aggregates were often enriched at, but not restricted to, the desmosomal plaques of the intercalated discs. These observations were supported by gel-electrophoretic demonstration of small but significant amounts of cytokeratins 18 (in both species) and 8 (detected only in human) in microdissected myocardial tissue. We also observed cytokeratins in smooth muscle cells of some cardiac blood vessels. In contrast, bovine myocardium of advanced fetal age as well as rat and mouse myocardium (from fetal day 12 on) were negative for cytokeratins with all methods, although epicardial cytokeratin IFs were demonstrable. These observations are discussed in relation to myocardial histogenesis and to general problems of cytokeratin gene expression control in epithelial and nonepithelial cells.